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PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a TFT. 

SOLUTION: The gate, an insulation layer, a 
semiconductor layer, a doped silicon layer and a metal 
layer are formed on a substrate. A first photoresist layer 
is formed on the metal layer, a second photoresist layer 
is'tormed on the first photoresist iayfeK and the 
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than the one of the first photoresist layer. Exposure and 
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photoresist layer are removed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the gate in a substrate in the manufacture approach of a thin 
film transistor, The process which forms an insulating layer in said gate, and the process which 
forms a semi-conductor layer in said insulating layer, The process which forms a dope silicon 
layer in said semi-conductor layer, and the process which forms a metal layer in said dope 
silicon layer, The process which forms the first photoresist layer in said metal layer, and the 
process which forms the second photoresist layer in said first photoresist layer, The process 
which performs exposure and a development, forms in the first pattern at said first photoresist 
layer, and forms the second pattern in said second photoresist layer at coincidence. The process 
which performs etching processing, imprints said first pattern in said semi-conductor layer, said 
dope silicon layer, and said metal layer, and imprints said second pattern in said dope silicon 
layer and said metal layer, the process which removes said first photoresist layer and said 
second photoresist layer — since — the manufacture approach of the thin film transistor 
characterized by becoming. 

[Claim 2] The absorption coefficient of said first photoresist layer is the manufacture approach 
of the thin film transistor according to^^laim 1 which is lower than said second photoresist layer. 
[Claim 3] The absorption coefficient of said first photoresist layer is the manufacture approach 
of the thin film transistor according to claim 2 which is said 0.2 to 0.8 times second photoresist 
layer. 

[Claim 4] The photosensitivity of said first photoresist layer is the manufacture approach of the 
thin film transistor according to claim 1 which is lower than said second photoresist layer. 
[Claim 5] The manufacture approach of the thin film transistor according to claim 1 to 4 which 
includes further the process which forms an adhesive layer between said first photoresist layer 
and said second photoresist layer. 

[Claim 6] The ingredient used for formation of said adhesive layer is the manufacture approach 
of the thin film transistor according to claim 5 which is a hexamethyl disilane 
(Hexamethlydisilazane, HMDS). 

[Claim 7] The exposure approach which carries out pattern formation of said first photoresist 
layer and said second photoresist layer is the manufacture approach of the thin film transistor 
according to claim 1 to 6 which is the multi-exposure approach, the halftone mask exposure 
approach, or the slit mask exposure approach. 

[Claim 8] Perform said etching processing and said first pattern is imprinted in said semi- 
conductor layer, said dope silicon layer, and said metal layer. Said process which imprints said 
second pattern in said dope silicon layer and said metal layer The process which uses said first 
photoresist layer and said second photoresist layer as a mask, and carries out etching 
processing of said semi-conductor layer, said dope silicon layer, and said metal layer, The 
process which imprints said second pattern to said first photoresist layer, and the process which 
uses as a mask said first photoresist layer equipped with said second pattern for said dope 
silicon layer and said metal layer, and carries out etching processing, Furthermore, the 
manufacture approach of the thin film transistor according to claim 1 to 7 which is what is 
included. 
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[Claim 9] The process which forms the first photoresist layer in the component material layer 
etched in the formation approach of a component (element), The process which forms the 
second photoresist layer in said first photoresist layer, The process which performs exposure 
and a development, forms in the first pattern at said first photoresist layer, and forms the 
second pattern in said second photoresist 'Jayer at coincidence, the process which removes the 
process which performs etching processing and imprints said first pattern and said second 
pattern in said component material layer, and said first photoresist layer and said second 
photoresist layer — since — the formation approach of the component characterized by 
becoming. 

[Claim 10] The absorption coefficient of said first photoresist layer is the formation approach of 
the component according to claim 9 which is lower than said second photoresist layer. 
[Claim 11] The absorption coefficient of said first photoresist layer is the approach according to 
claim 10 of being said 0.2 to 0.8 times second photoresist layer. 

[Claim 12] The photosensitivity of said first photoresist layer is the formation approach of the 
component according to claim 9 which is lower than said second photoresist layer. 
[Claim 1 3] The formation approach of the component according to claim 9 to 1 2 which is what 
includes further the process which forms an adhesive layer between said first photoresist layer 
and said second photoresist layer 

[Claim 14] The ingredient used for formation of said adhesive layer is the approaph according to 
claim 13 of being a hexamethyl disilane (Hexamethyldisilazane, HMDSX 

[Claim 15] The exposure approach which carries out pattern formation of said first photoresist 
layer and said second photoresist layer is the formation approach of the component according to 
claim 9 to 14 which is the multi-exposure approach, the halftone mask exposure approach, or the 
slit mask exposure approach. 

[Claim 16] Said process which performs said etching processing and imprints said first pattern 
and said second pattern in said component material layer The process which uses said first 
photoresist layer and said second photoresist layer as a mask, and carries out etching 
processing of said component material^.layer, The formation approach of the component 
according to claim 9 to 15 which is wMt includes further the process which imprints said second 
pattern to said first photoresist layer, and the process which uses as a mask said first 
photoresist layer equipped with said second pattern for said component material layer, and 
carries out etching processing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the manufacture approach of a thin film transistor 
(TFT), and relates to the approach of carrying out etching processing of various patterns 
accompanied by the depth from which a layer differs especially using a multi-photoresist layer. 
[0002] 

[Description of the Prior Art] A thin film transistor (it may abbreviate to TFT hereafter) is an 
active element (active element) used for the liquid crystal display (LCD). In the address period 
(address period) of an image data, the semi-conductor layer of TFT is low resistance (ON 
condition), and an image data is transmitted to a capacitor and changes the include angle of 
liquid crystal. In a maintenance condition (sustain period), the semi-conductor layer of TFT is 
high resistance (OFF condition), and image data is held uniformly. 

[0003] Although jfj used for a flat-surface display is shown in drawing 1 1 , the manufacture 
approach is as follows. A substrate 10 is equipped with a TFT field. The first metal layer is 
formed in a TFT field. The first lithography and etching processing are performed, and it carries 
out pattern formation along the first direction, using the first metal layer as the gate line 12. And 
an insulating layer 14, the semi-conductor layer (the thing of an amorphous silicon is usually 
shown) 16, n mold dope silicon layer 18, and the second metal layer 20 deposit in order on the 
gate line 12, the second lithography and etching processing are performed until an insulating 
layer 14 is exposed, and pattern formation of the semi-conductor layer 16, n mold dope silicon 
layer 18, and the second metal layer 20 is carried out. It crosses in the first direction, and 
pattern formation also of the second metal layer 20 is carried out. and it forms a signal line. In n 
mold dope silicon layer 18 and the second metal layer 20. the third lithography and etching 
processing are performed so that a channel (channel) 19 may be formed, an amorphous silicon 
16 is exposed, and the source and a drain are formed. 

[0004] Since much lithography and etching down stream processing are usually required to 
manufacture TFT as described above, the time amount and cost concerning manufacture 
become huge. Therefore, there are some which form the pattern and channel of the second 
metal layer in coincidence using the photoresist layer equipped with the different depth as an 
alternative approach. Since the second and third lithography and etching down stream 
processing serve as one lithography and etching processing, time amount and cost are cut down. 
A photoresist layer equipped with the different depth is formed by the various exposure 
approaches. For example, the approach indicated by 31 pages of the "monthly publication FPD 
intelligence" (press journal KK.) indicated in 1995 forms a photoresist layer by slit mask 
exposure (slit mask exposure). Moreover, there are halftone mask exposure (halftone mask 
exposure) released to Japanese LCD technical reference, double exposure (double exposure), 
etc, 

[0005] Although an above-mentioned approach can form a photoresist layer equipped with the 
different depth, the technique of choosing the desirable ingredient of a photoresist and 
performing slit mask exposure, halftone mask exposure, and double exposure is not easy. And 
the accuracy of a pattern is inferior, and since a production process is not easy to adjust, either, 
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the rate of the yield will be decreased. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at reducing cost and time 
amount, when the manufacture approach of TFT is offered and a signal line and a channel carry 
out a pattern by one lithography and etching processing. Moreover, this invention aims at offering 
the manufacturing technology of TFT which can carry out the pattern of a signal line and the 
channel by one lithography and etching processing using a multi-photoresist layer equipped with 
different absorptivity (absorptivity). Furthermore, this invention sets it as the further purpose to 
offer the manufacturing technology of TFT which can be made to carry out the pattern of a 
signal line and the channel according to one lithography and an etching process using a multi- 
photoresist layer equipped with different photosensitivity (photosensitivity). In addition, the 
approach of forming a component (element) using the manufacture approach of Above TFT is 
also offered. 
[0007] 

[Means for Solving the Problem] The process at which this invention forms the gate in a 
substrate in order to attain the above-mentioned purpose, The process which forms an 
insulating layer in said gate, and the process which forms a semi-conductor layer in said 
insulating layer. The process which forms a dope silicon layer in said semi-conductor layer, and 
the process which forms a metal layer in said dope silicon layer, The process which forms the 
first photoresist layer in said metal layer, and the process which forms the second photoresist 
layer in said first photoresist layer, The process which gives exposure and a development 
process, forms in the first pattern at said first photoresist layer, and forms the second pattern in 
said second photoresist layer at coincidence. The process which performs etching processing, 
imprints said first pattern in said semi-conductor layer, said dope silicon layer, and said metal 
layer, and imprints said second pattern in said dope silicon layer and said metal layer, the 
process which removes said first photoresist layer and said second photoresist layer — since — 
it considered as the manufacture approach of the becoming thin film transistor. 
[0i).08] According to the manufacture .approach of TFT of this invention, the gate, an insulating 
layer, a semi-conductor layer, a dope Silicon layer, and a metal layer are first formed on a 
substrate. And the first photoresist layer is formed on a metal layer, and the second photoresist 
layer is formed on this first photoresist layer. An exposure process and a development process 
are given next, and the second pattern is formed in the first pattern at the first photoresist, and 
they are formed in the second photoresist at coincidence. And etching processing is performed, 
the first pattern is imprinted in a semi-conductor layer, a dope silicon layer, and a metal layer, 
and the second pattern is imprinted in a dope silicon layer and a metal layer. Then, the first 
photoresist layer and the second photoresist layer are removed, 

[0009] As for the absorption coefficient of the first photoresist layer, or photosensitivity, it is 
desirable that it is lower than the second photoresist. Moreover, the adhesive layer (adhesion 
layer) may be formed between the first photoresist layer and the second photoresist layer. It is 
because the adhesiveness of the first photoresist layer and the second photoresist layer will 
improve if such an adhesive layer is prepared. 

[0010] Moreover, it is possible for especially a limit not to have the exposure approach which 
carries out pattern formation of the first photoresist layer and the second photoresist layer, and 
to use multi-exposure, halftone mask exposure, or slit mask exposure. 

[0011] By the manufacture approach of TFT concerning above-mentioned this invention Perform 
etching processing and the first pattern is imprinted in a semi-conductor layer, a dope silicon 
layer, and a metal layer. The process to which said process which imprints the second pattern in 
a dope silicon layer and a metal layer uses the first photoresist layer and the second photoresist 
layer as a mask, and carries out etching processing of a semi-conductor layer, a dope silicon 
layer, and the metal layer, the process which imprints the second pattern to the first photoresist 
layer, and the process which uses as a mask said first photoresist layer equipped with the 
second pattern for a dope silicon layer and a metal layer, and carries out etching processing — 
since — it is desirable to make it become. 

[0012] The manufacture approach of TFT concerning this invention mentioned above is 
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applicable to the formation approach of a semiconductor device as it is. The first photoresist 
layer is formed in the component material layer etched, and, specifically, the second photoresist 
layer is formed on the first photoresist layer. Exposure and a development are performed, and 
the second pattern is formed in the first p?ittern at the first photoresist and they are formed in 
the second photoresist at coincidence. Then, after etching processing is performed and the first 
pattern and the second pattern are imprinted by the component material layer, the first 
photoresist layer and the second photoresist layer remove. According to the formation approach 
of the component concerning this this invention, the costs and time amount which manufacture 
takes are reducible. 
[0013] 

[Embodiment of the Invention] In order to make still clearer the purpose of this invention 
mentioned above, the description, and the advantage, it explains in full detail, referring to a 
drawing about the gestalt of desirable operation of this invention below. 

[0014] With this operation gestalt, the multi-photoresist layer equipped with the different depth 
with a different photoresist ingredient is formed. It has a different absorption coefficient or 
different photosensitivity, and a multi-photoresist layer is a layer, respectively and it decreases 
gradually from the upper layer, an absorption coefficient or photosensitivity it to a lower layer. 
[ those ] When controlling exposure energy, the pattern formation of the variety equipped with 
the different depth after development of a multi-photoresist layer becomes possible. 
[0015] As shown by drawing 9 , the thickness of the photoresist layer which remained decreases 
with the increment in exposure energy after exposure and development. PRT. PR2, and PR3 
show three sorts of ingredients equipped with a different absorption coefficient. An absorption 
coefficient becomes larger and larger from PR1 to PR3. When exposure energy is E, the 
thickness of photoresist layer PR1 of a residual is [ the thickness of Hb and photoresist layer 
PR3 of a residual of the thickness of Ha and photoresist layer PR2 which remained ] He. When a 
multi-photoresist layer accumulates upwards from under PR1 , PR2, and PR3, a multi-photoresist 
layer is equipped with the pattern of three sorts of different thickness, Ha, Hb, and He, after 
development. For example, three kinds -of ingredients are used for forming a multi-photoresist 
layer, and are deposited on the layer eiched. At first, the pattern of the upper layer PR 3 of a 
multi-photoresist layer is imprinted by the interlayer PR 2 of the layer etched and a multi- 
photoresist layer. Next, the pattern of the middle class PR 2 of a multi-photoresist layer is 
imprinted by the upper layer PR 1 of the layer etched and a multi-photoresist layer. Next, the 
pattern of the upper layer PR 1 of a multi-photoresist layer is imprinted by the layer etched. By 
this, the layer etched will be equipped with the pattern of three sorts of depth. 
[0016] The operation [ first ] gestalt: Drawing 1 - drawing 2 are the sectional views showing the 
manufacture approach of TFT. In drawing 1 . the substrates 100, such as a glass substrate or a 
quartz, are offered. The first metal layer is formed on a substrate 100, the pattern of the first 
metal layer is carried out, and the gate 102 and a gate line are formed. 

[0017] As shown in drawing 2 , an insulating layer 104. the semi-conductor layer 106. the dope 
silicon layer 108, and the second metal layer 110 are formed on the gate line 102. This insulating 
layer 104 is a gate insulating layer, and consists of silicon oxide or silicon nitride. The semi- 
conductor layer 106 is an amorphous silicon layer. The dope silicon layer 108 is n mold dope 
amorphous silicon layer, 

[0018] As shown in drawing 3 . the first photoresist layer 1 12 is formed on the second metal 
layer 110. The second photoresist layer 1 14 is formed on the first photoresist layer 112. The 
first photoresist layer 112 and the second photoresist layer 114 are equipped with a different 
absorption coefficient. The absorption coefficient of the first photoresist layer 1 12 is lower than 
the second photoresist layer 114. The absorption coefficient of the first photoresist layer 1 12 
has 0.2 to 0.8 desirable times of the second photoresist layer 1 14. It becomes difficult to make 
the first photoresist layer absorb light in a RISOGURAFU process as it is less than 0.2. the 
exposure time to the first photoresist layer becomes very long, and it is not suitable for mass 
production method. It is because distinction with the first photoresist and **** 2 photoresist 
layer becomes impossible when 0.8 is exceeded. Moreover, the first photoresist layer 1 1 2 and 
the second photoresist layer 1 1 4 may be equipped with different photosensitivity. In that case. 
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as for the photosensitivity of the first photoresist layer 112, it is desirable that it is lower than 
the second photoresist layer 114, 

[0019] As shown in drawing 4 . exposure and a development are performed, the first pattern 113 
is formed in the first photoresist layer 112. and the second pattern 1 15 is formed in the second 
photoresist layer 1 14. Especially a limit does not have the exposure approach which carries out 
pattern formation to the first photoresist layer 112 and the second photoresist layer 114, and 
even if any of multi-exposure, halftone exposure, and slit mask exposure are used for it. it can 
perform it. 

[0020] In this first operation gestalt. the thickness of the photoresist layer of a residual 
decreases with the increment in an absorption coefficient after exposure and development. It is 
shown that PRl. PR2. and PR3 in drawing 9 are a photoresist equipped with an absorption 
coefficient which is different from quantity to low. As for the first photoresist layer 1 12, PR1 and 
the second photoresist layer 114 are PR2, and when exposure energy is E, the first photoresist 
layer 1 12 and the second photoresist layer 1 14 bring a different development result. The first 
photoresist layer 1 12 or the second photoresist layer 114 can be exposed alternatively. The first 
photoresist layer 1 12 is PR1, the second photoresist layer 1 14 is PR3, i.e., when the difference in 
both absorption coefficient is large, the second photoresist layer 1 14 is removed completely and 
the first photoresist layer 1 1 2 is suspended. 

[0021] In a development, the first photoresist layer 1 12 and the second photoresist layer 1 14 are 
developed according to the process of 1. After exposure and a development; the first photoresist 
layer 1 1 2 is equipped with the first pattern 1 1 3, and the second photoresist layer 1 1 4 is 
equipped with the second pattern 1 15. The first photoresist layer 112 and the second 
photoresist layer 1 14 are U mold photoresist layers 1 16 as shown by drawing 4 . 
[0022] And as shown in drawing 5 . U mold photoresist layer 1 16 is used as a mask. After etching 
processing is performed, the semi-conductor layer 106, the dope silicon layer 108, and the 
second metal layer 1 10 are equipped with the first pattern 1 13. Then, the second pattern 115 of 
the second photoresist layer 1 14 is imprinted by the first photoresist layer 1 12 as shown by 
drj^wing 6 . The etching approach in t\^\s case can adopt the approach of carrying out etching 
processing of the U mold photoresist \kyer 116 by the so-called dry etching method (oxygen 
plasma), for example, the oxygen plasma. 

[0023] The first photoresist layer 1 12 equipped with the second pattern 1 15 is used as a mask 
(the second photoresist layer 1 14 remains partially). As shown by drawing 7 after etching, the 
dope silicon layer 108 and the second metal layer 110 are equipped with the second pattern 115. 
and a channel 1 19 is formed. And the first photoresist layer 1 12 and the second photoresist 
layer 1 14 are removed after etching. TFT as shown by drawing 8 is manufactured. 
[0024] The operation [ second ] gestalt: In order to strengthen further adhesion between the 
first photoresist layer 1 12 and the second photoresist layer 114, as shown by drawing 10 , an 
adhesive layer 140 is offered between the first photoresist layer 1 12 and the second photoresist 
layer 114. It passes through the ingredient which forms an adhesive layer 140, and it is a KISAME 
chill disilane (Hexamethyldisilazane, HMDS) or a surfactant (surfactants). Since it is the same as 
that of the case of above-mentioned drawing 4 - drawing 8 about each other down stream 
processing, it omits. In addition, the above-mentioned manufacture approach of TFT can be 
applied when forming the component of a semi-conductor. 
[0025] 

[Effect of the Invention] As explained above, according to the manufacture approach of TFT 
concerning this invention, or the formation approach of a component, a process becomes brief 
and the time amount and cost which manufacture takes compared with the conventional process 
can be reduced greatly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a TFT sectional view at the time of gate line formation with the first operation 
gestalt. 

[Drawing 2] It is a TFT sectional view at the time of laminatings, such as an insulating layer in 
the first operation gestalt, and a semi-conductor layer. 

[Drawing 3] It is the sectional view of TFT at the time of the laminating of the first in the first 
operation gestalt, and the second photoresist layer. 

[Drawing 4] It is the sectional view of photoresist exposure with the first operation gestalt. and 
TFT at the time of development. 

[Drawing 5] It is the sectional view of TFT at the time of etching processing with the first 
operation gestalt. 

[Drawing 6] It is a TFT sectional view at the time of the dry etching in the first operation gestalt. 

[Drawing 7] It is the sectional view of TFT at the time of channel formation with the first 
operation gestalt. 

^Drawing 8] It is a TFT sectional view'^fter photoresist exfoliation with the first operation 
gestalt. 

[Drawing 9] It is the graph which shows the relation between light exposure and the residual 
thickness of a photoresist. 

[Drawing 10] It is a ypT sectional view concerning the second operation gestalt. 
[Drawing 11] It is the conventional TFT sectional view. 
[Description of Notations] 

10.100 Substrate 

12.102 Gate line 

14,104 Insulating layer 

16,106 Semi-conductor layer 

18.108 n mold dope silicon layer 

19,119 Channel 

20.110 Metal layer 

1 1 2, 1 1 4, 1 1 6 ... Photoresist layer 

113 115 Pattern 

1 40 Adhesive layer 
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a^y^y-^fsmmj-Mm^^^-yythUi^^T.hm^m 
mim-y ^a- f u-e^x b®tcmr:7* h us^x Ym^m 
myt&xfmmmmmLrmBm-y t h i^i^x hmic 

m-'^i'-y. «5f5^z:7*n^i^xhJik:||-/^^?- 

x.y^y-ifms^MLTmim-^^i'-ytmmm-''^ 
^-yt^mm'f-i^XicK^t^xmt. 

miim-ythvi^x}-mtmmm=iy:thi^i^xhm 

1 0] B5E^-7;t y bv'X 

css^js 1 1 3 sri2ii-7 :t h u-i-'x Ym<Dmmii 

Bi(ig^-7;i- bUv'XhSOO. 2~0. S^T'feSSfi 

H38Bm-7* h bi/'X hii.}: ^)^fi^^^>©T'«)^IW^}^«9 

imim 1 3 ] mIiB^-7 * h bi/'X tMIB^- 
7;j- h U'Jy. hSi:offi3tciteSji*jgfig-r^xS^Mic 

fe<0T*fe5is#«9 ~ 1 2 K.^m<om^(f)m^f} 

So 

(Hexamethyldisilazane. HMDS) 

T'fei.gg*«i 3 tcfBic<o:;^ffi« 

1 5 ] ft9tB^-'7 * h bS^'X hMt BulB^- 
7* hL/5^Xh»^%/<^'->'}^fig-rSS7fe?^j*«, V 
;I/f-f§)1c77}i> ^^-7 h-WX^'^3t73?S. XU-yh 
vXi^^^t77i4<^)t,^-rn*^ffei.^«JR9~M*ili 4 

nmm \ e ] wibx y=^-y ifmm^m lt, huE^- 
■r^HdtBxsa. SiJE^^WB^s mBm-y^ h 

X hBt Rijtemzi7 ^ V bi^X hSa^VX^'fc LTX 

•y^^y^&s-rsxtit. 

«rE^-^'<^->>&MIBm-7* h be;x hJltcSgrii-r 

SXfit. 

HulB*?t?®*v BiilB^-/^^->'*<i^i>BUsBm-7 
h Ui^X Mi^VX^' t LTX^yf-y^fJfiai-r-SXS 

;&Sk:#ty tOT'^i>iS5R3S9 i 5 \zW&(om 
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[000 1] 

(TFT) cDK3g:?3}*-efeoT, v;l/^7*hP 
[0002] 

it-^feSi.) (4, fSs^Bf^f 7.yb-r (LCD) {cffl^^p, 

nri^-'^ftgtfl^-T (active element) T'feSo -l';^— 10 
v'r—^J'cOT KbXWIl (address period) tc^JV'' 

5o (sustain period) k:*5t->Tx T F T<D 

[0 0 0 3] ¥ffif x'/u-i'fcffli^e.ns t f r^m 
« 1 o«T f rmm^mx^o m-±mmi,tT f T^it 

(ii^tt7'^-;V77'Xi/y3yo<:t:&^-r) 

1 6. nS^K-7'->U3>® 1 8s mr.^M2 0*\ 

mm2Q(Oj^^-yBm)'^-^n^o ^z:^Mii2ofesg 
fg/Sf^o n3yK--/v";3>® 1 8 tm~-^mmz 0 30 

tCi3t/->T, =f-^y^-^)V (channel) 1 9 J&Jgfigf § J; d 

[0 0 0 4] ±fBbfc*^tJ:s TFT^Siig-r^Jg^tC 

a , < <D U y 7 ^' ScO'x -y ^ y ^jasiSA^ 

§7:t M^v'T.hii^fflt^T, w,-^m<Df^^-y t 

=}-\y^}i't^. IBiBttcjB^-rstoA^fe^c m-Sct>* 40 
u y 7 ^ &r;x -y ^ > ^/iaaxg*^— ocd u y 

i-'^ 7 KOTx >y f - > t ^ ?. ©r\ B#Ffl 3 ;^ h 

fe8Sii-ri)o a'S:-sj^^*^x§7 4-M^v'xhMa« 

><r«:M?te;'3j*fe:i:!?fl5^*tl5o eiJ^lfi\ 1 9 9 5^{C 
fffl^^n/S: "^WF PD intelligence" (:/UXi?-\' 
— t;UK. K. ) <03 1 ^-i/tcfg^^nTU^-SiJ^iS 
ity XU'yh"^X^S)t (slit mask exposure) kli 
5. 7*M^i^Xh@%jefi)t-r?.o tfc. B*£OLCD 

m^^mc^ii^znxy^^^'^-y Y~y^x^n^ (ha 

Iftone mask exposure) ^^'y/HlJt (double ex 50 
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posure) ^ifA^feSo 

[0 0 0 5] hm<!yl3mi. S%S^^«r«^«7* K 

l^i'X Ym-^^fS.t ?> C i: -ffiX't^iiK yth WTs V 

7 Y-y-^x^mt^ it-:f}m^^mnt^miim^ 

tmmif^mmx-rjii^'^tcib. ^St)*^M'>5-arTLS 
[0006] 

[fiWAWt^d t-rspsi] *^^f4. T F T(om 
mysm^m^Ls i^'!fi-)\^3^yt9-^^M'^—o<ov 

y i'"^ 7 -1- Rtf X -y ^ y ^"ittillC <fcf)^N'^->t§Ct 

So SfCs (absorptivity) ^ 

liK.?.V;l/f-7:i- h U'v'X be;&rai/->T. y^'i-Jl'^-f 
y ii 5=- -v PtO U y 7 1- 5tt>*x ^y y ^il]M 

tJ: 'J/^^-V'-etST F T<D®3iS?8«:ffi«t«il i: 
^Smt-t^c tibic. *%ffl{4. S.:&?.i8)ttt (phot 
osensitivity) 5:iix^v;i/5^7 * h bi^X h^^ffll/-* 
T, S/^-^;U^ -fyff-^ ^s;PA<— VV^'^y^Jk 
lfx>y5'>':}^XgKJ:t)>'^^->'-pt§<};3lCf^T F 
T©i|jSSffi*a«^-rSc:i:^M&Sg«i:-r5o ioA 
T, ±fBTFT(Diaig:^js6*ffll/>T^? (elenent) ^ 

[0 0 0 7] 

^mm^xmh. msd.^mw.m\cv--f'ynnym^ 

-rsxsfc. *(item-7* b i^e^x hstmz:7* h u 

i^'xhM^fgfig-rsxigi:, mmi.zsmmxn^m\.x 
mti^-y-irV\y'J7.hm\zm—f^^-y. giita^ziy 
* h bs'x nc^-z^iSi-v*. laiB^icj^^-rsxs 

ts x>y9^>^-SaS^)5SLT, mU^-'^^-y^wi^ 
^MUftfE^t^X^i;, ftfifB^--7* h U>?X Vmt 

mmf^-yitYXyiyxYmt^ui^t^xnt. 
[0 0 0 8] :^mm<Di ¥ i<Dwmf5'mci.nf.t. t 

xm.tmn^xm-h'^m^nx. m-yt v uv>"x htc^- 

m-7* hbS^'X h-{cS-A^->'!!)"i!B)mc 

}fMsn.5o ^-LT. :Lyf-y'ymm^m\^xm-/^^ 
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[0 0 0 9] m-y* i- vmoymMyjiiWt^ 

(adhesion layer) *<}gfiX$nTV^Tfe J;t/V 

5o 10 
[0 0 10] tft. ^-7:t hUS^XhJii:^n7:i-h 
Us^xHii:^/^^->'ffM-r5gS^7^?4(*!t#tS«i 
v;l/f-S?t. M-7 H-yvx^gDt,. X«;-y h 
vx^'SJ^^ot-'-f nA>*fflt>5c: fcA^pTftlrifeSo 

[0 0 1 1 ] ±setfc*^a^t^2^5T F KJ^w-^-n'-^x- 

hUS^Xh®i^i:7* hbe^Xbg^^VXr^fctT 20 
[0 0 12] ±Mtfc*f?Wk:i%5T F T«Oi^ig:i?S 

mmici&^tsti. m-y * h i^s^x hmifm~y 

i?x h s±icjfM^ ti?,om^t mimmm&ttixm so 

-7^M/i^XhK^-/^:Sf->'. ^^7;*- f- Ui'X h 

^micmM-^nrc'ik. "^-ytv^jy. vmt'^-y^ 
m^<r>wMmc^i(\xt. saittg-rsnxbt^Fa* 

[00 13] 

t>*Sp;t«:<fc?)-®WB^fc-r«>rc«>s lUTiC*^W<0»S 40 

[0 0 14] ^sju^fiST-fis S;&?i7* hL":;*xhM 

^4^cJ:t»^ S^5}?g^*fi;iSv;l'f-7* hbi^Xh® 

ig-jg^rso v;i'^7*hL/$?xhHa. ^n^n® 

^C)S:oTV^5o S)fex^;l/c¥^-%W»-r5B#, 

y^V Ui^x hmimim. 

[0 0 15] m9-c7fsiti^ji^K. m^tmm<om. so 



#P82 0 0 3-4 5 89 3 
6 

{iSL.fc7* f-Pv^XhStOIP^a, Ig}tx^.;b^-CD 
tSiintc^iiv\ ^'>-r%o PRK PR2Rt;PR3{iS 
^i>®!iR'*^<i^^3ffl<Dtt«*7rx-ro PR 
1 P R 3^^. tiLfchyX'^ < :&-So ®3tex*;l/4^- 
A< E ton*. ?i@<07 a- V bi^X KM P R 1 <0J?* H 
a. SiStfc7* hUi:>"XhMPR 2<75lp4{iH b. 5S 
gcC)7* hb>'Xh®PR3<0)15fiHcT'fe.5o 
5^7*M^i?Xhii*<PR K PR2RlfPR3. TA^ 
6±ti:lt^Lfcit^, iSfm v;l/f-7^- M^S^'XhS 

«Ha. Hb. nco>2m<r>mtji^w--^<D/\^-y^m 
*)g^-r?.cD{cffli,^p,n. x-y^>'i7*^n?,®±^cii^ 

■rSo •7;U^7;i- hL/i?Xh®0±®PR 30/^ 

5r-:y{i, x>y=(^:y^$n5®i:v;Vf-7* hl^i^Xh 

i^Xh®£0ct'MMPR2<D>'^:Sf->{i, X-yf-^i^^n 

5Jiiiv;w^7* M^-:^xbffi©±®PR 1 fcte¥?n 

-JfOiC^ v;U^7 h bi?X h^OJi® P R 1 (D/^^i 
-y\i. X'yf-^/^'^nSiifcls^^nSo cnjcj; 
♦J. x-y^V^/'$n5Ji{i3SOgiS©>'^^S'->'%<ix. 

[0 0 16] : ^ 1 ~^2{i, TP TOiH 

xa5ig*i!cDS«ii GOAmi^^nSo m-^^/ia 
asi oo±tcj^^$ns ^-^^ffla/<^'-:/^nT 

[0 0 17] ll2tC^-tJ;-5tCs Ifei^Wl 0 4. iji^fe 
® 1 0 6. H-7°->y n>S 1 0 8. ^-^«® 1 1 0 

if'f-Y'j^yi 0 2±{cjg^$ns<, ctoi^^si 0 

4 \t>f- vmmmx\ mc^-imy.^tmt^'imtr'^ts. 

■S« ¥«i*:gl 0 6tt, 7t;b77Xi/';3>'®Tig 
5« K-T'i'U 3 Vll 0 8 lis n §S K-7'7*;l/7 r 

Xv^Ua^MT-fe-g.^ 

[0 0 18] HStCTTN-r .fe^tc, ^-7* hU-J^Xf-H 
1 1 Z\.t%-^WM \ 1 0±tJ^fie*tl«o |gzi7:th 
Ui/XhBl 1 4«^— 7* hPv'XhMl 1 2±fCJf^ 
^tn^. ^-7* M^i/'Xhfll 1 2tm~7:i-hU 
e^XhMl 1 4fiS:Q:SKiiR^«rffli^So ^-7*hb 
S^XhMl 1 2cDM45tt|gz:7* hUi^^Xh^l 1 4 

<fcO{gi/^fi m-7*M^v'xhei 1 2<r>wm\.m,- 

7*H^5^Xh^l 1 4<D0. 2~0. 8*gAW*LV\ 

0. 2*?®T'S.?)i:. f'vyiMK.i5\^^x'm-y a: 

7 * h Ui^X Mi'NtO^TfeB^WA^^^tcm < * 0 . 

0. S^S^^fc. m-7;l-M'>'X 
h i:S^-7* h Ixi^x hit i:cDESW-rt *SA^ 

*fc, m-7;t M^i?Xh«l 1 2i:l|-7 
isWJ7.Ym\ ] 4ttg:5:§^^14Wm^T?>J:V>o 

^-7* hUi^Xh® 1 1 2©!^7ttt(i^- 
7:<- bUi^Xhe 1 1 4 J;>)ffil^Ci:*WSH,^t,OT 
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Co 0 1 9] mAiCTnti^K. mifttmimm^m 

m-''<^-yi 1 3^m~7;l- Mx->*XhS 1 1 2 

1 1 4<,zm^t^. M-^* hui^xh® 1 1 ztmr. 

So 

[0 0 2 0] C<?5^-*irteff?ffiJC*5V^T«, ^TttilfS 10 
hS 1 1 2{iP R 1 , ll~7;i- hbS^X 1 1 4ffP 

v'x 1 1 2 i:mz:7=j- b Uv^x h/i i i 4 as^s 
JBfiJgmt^So m-7*M^i?xMii 1 zximr. 
yth Vi^X hJl 1 1 4 ttSRS^fcig^t-r i>i i:A^T't 

l|-7:i-hUi/"XhM'l 1 2*^PR 1. g-7^ h 20 
Ui^Xb^J 1 4A^PR3Tfe§. Of f)ia5*-<0®liK^ 
m-7;t bU">'Xh;il 1 

^k:^**n, «-7*bU">*xhMi 1 2affi®;Jti 

[00 2 1] ?iftiafflT-«, ^-7* b U-i/'X hil 1 i' 
"2 tmi:yt\' ixv^x m 1 1 4 i: A^-<7DXil{Cck 

1 I 2a®-/^:5?->l 1 3^m^. mZ7*M^S^X 
h^i 1 4{i^-^'?^-yi 1 5*m§o m-7:^-b 

bi^X M 1 1 2 tm~y* h bv'X 1 1 4 (i^ 4 30 

[0 0 2 2] ^LT. ll5tC^r^1-cfc-9{CU§a7* hU'S'" 
Xh®l 1 6(±VX^i:LTfflV^P.nS„ x-y^>'^ffl 

mi^mtntcm. i o e . K--/i' u n i 

OSSD'SH^SBl 1 Ott. I 3%{i 

;^So ?-©{i> Sg-7;t bPi^Xh® 1 1 AOmz.^^^ 
~yi 1 5 a, EI6-p^:^n2)J;-5m^-7* Hbi?X 
hmi 1 2lc»K:?^tl§o <lcD^^Ox-vf-y^^77}4 

■7 (oxygen plasma) iCi.*)^ U&'7 * M^i^X hii 1 40 

[0 0 2 3] m~'^^->l I 5«{i^€>lg-7*M/ 
S^Xb^l 1 2(ivX^tLTfflt^P.n5 (^-7:rh 
bi^Xhll 1 4ag|5»WtcS@-rS) . X-y^>>/"0 
07-^-^*^5 .t^tC. K-7''>y3>'^l 0 8& 

i':i^;i/i 1 Qn^mm-^n^o ^lt, x-vf-y^/oii, 

m-7:i- h Ui/X hi! 1 1 2 i||Z7* h bi^X hi 1 
1 4ttB^**n*, El8T'^$n«i3!S:TFT*^ji 
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[0 02 4] m-mmmm : m-y* h i^$/"x hm i i 

2 i:^-7:i- h bi^x h« 1 1 4 i:cOPB^<o*fe«:/j^S{i: 
3fi<-rsfci6. mi ovTTstn^j^^ic. t^mmi 40 
*^^-7* hL->*xhgi I ztmizythi'i^T.hm 

1 1 4FBitcaf±t^ni.„ io^Bf&t^un 

l/is ^^•^pi'^Jli^iy'^y (Hexaraethyldisilazane, H 
MDS) Ximmmikm (surfactants) T**?>o 't<D 

[0 0 2 5] 

lets*). u?^<Dmmcit'^mmKmtmmt::2xh^ 

[E)ffl«ffl#%^q^] 

im 1 ] m-^iSim^T-O'^f- h^-onmmoi f t 
[0 2 ] m-mmmmr'ir>mmm'p^mi^mm<r>mmm 
m 3 ] n-nw^^T'com-siif®- 7 * h ui'x h 

[0 4] ^-|^fiteJf5S-t^tD7^- hL'i;^Xh^^. 
£OTFT<DirffillT'fe§» 

[0 5] ^-Sffi}gffiT'(OX-yf->ysafflP$OT F T<0 

[0 7 ] m-mmmmr'(D^^? v^.;1/j^^b$£dt f t<d 
[08] m-mmBmT'oy:^ v uv^xM^jmoT f 
[09] m^mty:^hiyif7.ho^wm-^<omm^Ti< 

1-^'97-pSSo 

[010] mrSlffiJB^fc^^* T F T®rSi0T-feS<, 
[011] f/e3K<DT F TKrE^-^feSo 
C??^OSiW] 

10, 10 0 a« 

12, 10 2 hv-O 

14, 104 

16, 10 6 i^mwm 

18, 108 nmy-yy^):^ym 

19, 119 ^-^'^'^x;!/ 

2 0, 110 

112, 114, 1 1 6 • • • 7>^ M^i^Xhli 

113, 115 A-$i-y 

14 0 fiS^Ji 



